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(57) Abstract

A home automation system comprises a number of sub-systems for controlling various aspects of a house, such as a security sub-

system (50), and HVAC sub-system (70), a lighting control sub-system, and an entertainment sub-system. The network comprises a host

computer (20) connected through a host interface (24) to a plurality of nodes (25-30). The network is in a free form topology and employ
asynchronous communication. The host computer (20) polls each node on the network to determine system configuration and to perform

a diagnostic check on the system. The messages that are transmitted between the nodes are comprised of a source address, a destination

address that uniquely indentifies the location of each piece of hardware on the system, a message type field, and a data length segment.

Each hardware device has a mirror image software object in the host computer to which messages are directed.
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HQMS AVTPttftTIPF* SYSTEM

BACKGROUND OF THE INVENTION

5 Field of the Invention

This invention generally relates to a home
automation system and, more particularly, to an interface
between a host computer and a network, to a watchdog
timer, to a method of polling nodes, to a software mes-

10 sage scheme, to a common method of controlling sub-sys-
tems in the home automation system, and to a button key-
pad assembly.

Additionally, this invention relates to a tem-
perature sensor for accurately measuring ambient tempera-

15 ture. More specifically, it relates to an apparatus for
providing a temperature-indicating signal to a home auto-
mation system which maintains a desired temperature in a
closed environment.

20 Description of the Prior Art

Fig. 1 illustrates a network configuration of a
prior art home automation system* The network comprises
a host computer 10 set* up in a daisy-chain configuration
with a plurality of nodes 12, 14, and 16. The network

25 has synchronous communication between the host computer
10 and the nodes whereby each message transmitted from
the host computer 10 passes through each node. With this
system, each message passes through each node until the
message reaches the node addressed by the transmitted

30 message. This node receives and processes the message
and then transmits the message to the next node. Each
node has a transceiver for receiving the message from a
previous node and for transmitting the message to the
next node. The host computer 10 receives the circulated

35 message from the last node in the loop and checks the
message for errors.

The message is comprised of a command byte, a
node byte, and one data byte. The command byte indicates
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whether the message is just a command or if it also has a
data byte along with the command. The node byte identi-
fies the node to which the message is directed and the
data byte contains the actual data. Therefore, for

5 instance, to update the display of an LCD display at some
node on the network, each character in the display had to
be sent to the node with a different message* As another
example, in order to dim the lights, messages were con-
tinuously transmitted to the node until the accepted

10 level was reached.

Each byte is individually transmitted onto the
daisy-chain network where it is circulated around the
network to each node. The host computer 10 waits until a
byte has been completely circulated around the loop and

15 then checks the byte for errors. The node byte can
address up to 80 different nodes and contains a node ID
data segment and a connection data segment.

As should be apparent from the above descrip-
tion, the prior art home automation system uses a short
data link resulting in relatively slow communication
between the host computer 10 and the nodes. Also, a
failure of a node in the loop disables the entire network
by producing a discontinuity.

Additionally, in the prior art home automation
system, with reference to Fig. 2, the host computer 10
received operating power from a central PC power supply
19, which also supplied power to the various nodes 12,
14, 16, and 17 in the network. With this system, when
the supply of power to the host computer 10 is interrup-
ted, the various nodes in the network would also be dis-
connected from power. Thus, a single power failure could
disable the entire system, including the security system.
In addition to the problems in reliability, the prior art
power system could only accommodate a limited number of

35 components. Thus, the prior art home automation system
was limited in its ability to expand to accommodate more
nodes

.

20

25

30
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Furthermore, previous prior art home automation

systems are typically a collection of sub-systems pro-

duced by different manufacturers which are designed to

work as stand alone systems in the home. These prior art

5 home automation systems combine the third party sub-sys-

tems, such as lighting control sub-systems, audio/video

control sub-systems, and security sub-systems, and pro-

vide limited communication to a central computer with

automation software.

10 With such a prior art home automation system, a

user needs to learn how to operate each one of the sub-

systems. Additionally, if communication is necessary

between the user and the sub-system, the user must learn

how to use the interface to the central computer or must

15 call a service representative to make any desired changes

to the system* Thus, the user must learn a separate

manner of operating and communicating with each sub-sys-

tem in the home automation system, which is typically

between four and six sub-systems.

20 For instance, a prior art home automation sys-

tem may use an existing home security system with its own

unique keypad and set of keystrokes and link it to a

central controller. A prior art home automation system

may also connect the central controller to an existing

25 lighting system, with its own unique keypad and set of

keystrokes to control the lighting. Other sub-systems,

with their own unique methods and devices for communicat-

ing with a user, may also be connected to the central

controller. For a user to control the security system,

30 to control the lights, and to control the other sub-sys-

tems, the user must learn how to interface with the

security sub-system, the lighting control sub-system, as

well as the other sub-systems.

A problem exists with this system in that it

35 becomes rather difficult and complicated for a user to

properly control each system. Because each sub-system

has its own unique device and method of interfacing with

the user, it bee mes even more difficult and burdensome
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for a user to operate the prior art home automation sys-
tem.

As a result, users of home automation systems
typically do not operate the home automation system to

5 its full capacity. Instead, a technician will set up the
home with several global scenarios over which the* home
owner will have limited control. If the user desires a
change in the system or wishes to take advantage of the
system's capability, a technician* is typically called to

10 do the interfacing with the system.
The prior art home automation systems may be

used to automatically control a variety of activities
such as turning lights and appliances on and off. Addi-
tionally, such systems may be used to regulate the ambi-

15 ent climate in a closed environment such as a home or
office. Climate control may include the maintenance of a
desired ambient temperature or humidity level.

The most common method of maintaining a desired
ambient temperature in a closed environment is to provide

20 a temperature sensor together with a thermostat. How-
ever, many conventional home automation systems utilize
solid state components in such arrangements which are
continuously active. This results in the generation of
heat which introduces error into the temperature sensing

25 circuit. While it may be attempted to shield the sensing
component from the remainder of the circuit, the heat
generated from active components is often not suffi-
ciently eliminated. Alternatively, the sensing component
may be separated from the remainder of the sensing cir-
cuit in order to reduce the error introduced by the other
components. it may also be separated in order to place
it in an optimum location in a particular environment,
for example away from direct sunlight or from heating or
cooling ducts. However, if the sensing component is
separated from the remainder of the circuit by a rela-
tively large distance, error is introduced in the reading
from transmission noise and the like. This problem is

30

35
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particularly pronounced where a voltage signal is used to

indicate the ambient temperature.

Accordingly, there is a need to provide a tem-

perature sensing circuit capable of obtaining stable,

5 accurate measurement of the ambient temperature in vari-
ous closed environments* There is a particular need to
provide a sensing circuit which is capable of providing
accurate temperature measurements to a temperature con-
trol device separated by a relatively long distance and

10 which does generates a relatively small amount of heat.

The prior art home automation system has sev-
eral diagnostic features incorporated in both the hard-
ware and software in order to overcome problems associ-
ated with failure of certain parts of the system. The

15 basic approach of these features is to detect and indi-
cate a failure in an aspect of the system. However,
there remains a risk that the host computer 10 itself
will fail, thereby eliminating the means by which the
operator is alerted to a problem with the system. Hence

2 0 there is a need to monitor the system and provide an
indication that the host computer 10 no longer is operat-
ing.

The prior art home automation systems also used
button interfaces that were prone to several problems.

25 One problem was that the interfaces were relatively com-
plex requiring strict tolerances between parts. It was
therefore prone to improperly fitting parts. Another
problem was that covers for the interfaces were not
securely fastened to a backplate so that the cover would

30 fall off rather easily. Thus, it was a problem in the
prior art to provide an economical and securely fastened
interface.

SUMMARY OF THE INVENTION

35 It is an object of the present invention to
provide an apparatus for interfacing a host computer to a
link power network.
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10

It is also an object of the present invention
to provide a host interface that buffers and optically
isolates signals supplied to a host' computer from signals
on a link power network.

It is another object of the present invention
to provide a home automation system that can perform
diagnostic measures to detect when a node has been dis-
connected from the network.

It is a further object of the present invention
to provide a home automation system that can automati-
cally add new nodes to the network.

It is yet another object of the present inven-
tion to provide a home automation system that has an
addressing scheme which uniquely identifies each hardware

15 device and each software object in the network.
It is yet a further object of the present

invention to provide a home automation system where each
hardware device has a mirror image software object.

It is still another object of the present
20 invention to provide a single means of interfacing that

is shared with more than one sub-system in the home auto-
mation system.

It is still a further object of the present
invention to provide a temperature sensor that is accu-

25 rate and stable and which generates a relatively small
amount of heat.

It is also an object of the present invention
to provide a watch dog timer that accurately detected
failures in the home automation system.

30 It is another object of the present invention
to provide a interface that is economical yet has a cover
that securely fastens to a backplate.

Additional objects, advantages and novel fea-
tures of the invention will be set forth in the descrip-

35 tion which follows, and will become apparent to those
skilled in the art upon reading this description or prac-
ticing the invention. The objects and advantages of the
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invention may be realized and attained by the appended

claims.

To achieve the foregoing and other objects, in

accordance with the present invention, as embodied and

5 broadly described herein, a first aspect of the invention

comprises an apparatus for interfacing a host computer to

a link power network* The apparatus comprises a network

interface circuit connected to the link power network for

filtering out informational signals from a DC component*

10 The network interface circuit supplies the informational

signals to a neuron processor circuit, which then pro-

cesses the signals and outputs a converted form of the

informational signals* The converted informational sig-

nals are passed through a bus interface circuit before
15 being supplied to the host computer. The bus interface

circuit provides buffering and handshaking signals for
the communication between the neuron processor circuit
and the host computer*

A second aspect of the invention comprises a

20 home automation system having a number of sub-systems,

such as a security sub-system, a lighting control sub-
system, and an environmental control sub-system* The
home automation system comprises a controller for provid-
ing centralized control of the sub-systems and an inter-

25 face for connecting the controller to a network. A plu-
rality of nodes located in the various sub-systems are
connected in a free form topology on the network and are
in asynchronous communication with the controller. The
controller transmits at periodic intervals a message to

30 each node on the network. Each node then responds to
this message by transmitting an acknowledgement message
to the controller. The controller detects whether a node
has been disconnected from the network based upon a com-
parison of the received acknowledgement messages to a

3 5 directory containing a list of all nodes that should be
on the network.

A third aspect of the invention comprises a
h me automation system having a number of sub-systems,
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such as a security sub-system, a lighting control sub-

system, and an environmental control sub-system. The

home automation system comprises a controller for provid-

ing centralized control of the sub-systems and an inter-

5 face for connecting the controller to a network. The

controller and the nodes use an addressing scheme, that
has an address for indicating the source of the message,

an address for indicating the destination of the message,

a segment indicating the type of message, a segment indi-
10 eating the length of the message, as veil as the data in

the message. The destination address uniquely identifies
each object that forms part of the network, whether that
object is a hardware device physically on the network or
a software object representing a hardware device. Pref-

15 erably, all communication to and from each hardware
device is through its mirror image software object.

A fourth aspect of the invention comprises a
home automation system having a number of sub-systems,
such as a security sub-system, a lighting control sub-

20 system, and an environmental control sub-system. The
home automation system comprises a controller for provid-
ing centralized control of the sub-systems and an inter-
face for connecting the controller to a network. The
home automation system also has a first user interface

25 for a first sub-system and a second user interface for a
second sub-system. A first user input at the first user
interface controls a first hardware device in the same
manner as a second hardware device is controlled when the
first user input is detected at the second user inter-

30 face. Also, a second user input at the first user inter-
face controls the first hardware device in the same man-
ner as the second hardware device is controlled when the
second user input is detected at the second user inter-
face. Thus, the user interfaces for the first and second

35 user interfaces employ a common means of controlling
associated devices.

A fifth aspect of the invention comprises a
watch dog timer for use in a home automation system.



WO 95/22087 PCT/US95/01B05

- 9 -

According to this embodiment of the invention, a watch

dog timer circuit initiates a phone call to an off-site

location when an operation signal is not received in a

predetermined time interval from the host processor. In

5 this way, an indication is provided to the off-site loca-

tion that the host processor is not operational. .

A sixth aspect of the invention comprises a

temperature sensor for use in a home automation system.

According to this embodiment of the invention, the envi-

10 ronmental control sub-system includes a controller which

periodically pulses a temperature sensor circuit to an

operational mode whereby the temperature sensor circuit

provides a signal indicating an ambient temperature of an

environment in which the sensor is located.

15

BRIEF DESCRIPTION OF THE DRAWINGS

The accompanying drawings, which are incorpo-

rated in, and form a part of, the specification, illus-

trate embodiments of the present invention and, together

20 with the description, serve to explain the principles of

the invention. In the drawings:

Fig. 1 is a block diagram of a network configu-

ration in a prior art home automation system;

Fig. 2 is a block diagram of a power supply

25 system in a prior art home automation system;

Fig. 3 is a network configuration of a home

automation system according to an embodiment of the

invention;

Fig. 4 is a block diagram of a host interface;

30 Fig. 5 is a schematic diagram of an opto-isola-

tion circuit in the host interface;

Fig. 6 is a schematic diagram of a neuron pro-

cessor circuit in the host interface;

Fig. 7 is a schematic diagram of a bus inter-

35 face circuit in the host interface;

Fig. 8 is a schematic diagram of a watch dog

timer;
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CLAIMS

1 1. An apparatus for interfacing a host com-

2 puter to a link power network, comprising:

3 a network interface circuit, connected to said

4 link power network, for receiving signals transmitted

5 over said link power network and for filtering said sig-

6 nals to isolate informational signals from a DC compo-

7 nent

;

8 a neuron processor circuit for receiving said

9 informational signals from said network interface cir-

10 cuit, for processing said informational signals, and for
11 converting said informational signals into a different

12 format; and

13 a bus interface circuit for providing said

14 informational signals of said different format to said

15 host computer, for buffering communication between said
16 neuron processor circuit and said host computer, and for
17 providing handshaking signals between said neuron proces-
18 sor circuit and said host computer;

19 whereby said host computer is interfaced to
20 said link power network*

1 2. The apparatus for interfacing a host com-
2 puter to a link power network as set forth in claim 1,

3 wherein said bus interface circuit comprises buffer memo-
4 ries for buffering communication from said host computer
5 to said neuron processor circuit and for buffering commu-
6 nication from said neuron processor circuit to said host
7 computer

.

1 3 • The apparatus for interfacing a host com-
2 puter to a link power network as set forth in claim 2,

3 wherein said buffer memories comprise FIFO memories.
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1 4, The apparatus for interfacing a host com-

2 puter to a link power network as set forth in claim 1,

3 wherein said bus interface circuit comprises a reset

4 circuit for generating a reset signal upon power up and

5 for also enabling said reset signal to be initiated

6 through software.

1 5. The apparatus for interfacing a host com-

2 puter to a link power network as set forth in claim 1,

3 wherein said network interface circuit comprises buffer

4 amplifiers and optical isolators for buffering and opti-

5 cally isolating said informational signals from said sig-

6 nals on said link power network.

1 6. The apparatus for interfacing a host com-

2 puter to a link power network as set forth in claim 1,

3 wherein said neuron processor circuit also receives sig—

4 nals directly from said host computer when said host

5 computer places said neuron processor circuit in a slave

6 mode of operation.

1 7 . An automation system having a security sub-
2 system , a lighting sub-system, and an environmental con—
3 trol sub-system, comprising:

4 a controller for providing centralized control
5 of a plurality of sub-systems in said automation system;

6 a host interface for interfacing said central

7 controller to a network;

8 a plurality of nodes connected to said network

9 in a free form topology, said nodes being located in said
10 sub-systems and being in asynchronous communication with
11 said central controller;

12 wherein said central controller transmits at

13 periodic intervals a diagnostic message to each node on

14 the network and each of said nodes replies to said mes-

15 sage by transmitting an acknowledgement message; and

16 wherein said central controller is connected to

17 a directory of all nodes that should be on said network
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18 and said central controller determines whether a node has
19 been disconnected from said network based upon a compari-
20 son of all acknowledgement messages received from said
21 nodes with said directory.

1 8. The automation system as set forth in claim
2 7, wherein said directory comprises an ISE directory hav-
3 ing a list of all nodes connected to the network and also
4 a list of all software objects connected to the network.

1 9. The automation system as set forth in claim
2 7, wherein said network comprises a link power network
3 having said diagnostic message and the acknowledgement
4 messages modulated on a DC voltage.

1 10. The home automation system as set forth in
2 claim 7, wherein said environmental control sub-system is
3 controlled by one of said plurality of nodes, said one of
4 said nodes providing first signals to operate pulse a
5 temperature sensor circuit to an operational mode wherein
6 said temperature sensor circuit provides a signal indi-
7 eating an ambient temperature of an environment in which
8 the sensor is located.

*

1 11. The home automation system as set forth in
2 claim 7, wherein said controller periodically supplies a
3 signal to a watch dog timer circuit, said watch dog timer
4 circuit including timer means which initiates a phone
5 call to an off-site location when said operation signal
6 is not received in a predetermined time interval thereby
7 indicating to said off-site location that said processor
8 is not operational.

1 12. An automation system having a security
2 sub-system

, a lighting sub-system, and an environmental
3 control sub-system, comprising:

4 a controller for providing centralized control
5 of a plurality of sub-systems in said automation system;
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6 a host interface for interfacing said central

7 controller to a network;

8 a plurality of nodes connected to said network

9 and located in said sub-systems

;

10 wherein said controller and said nodes conununi-

11 cate with each other by transmitting messages, each mes-

12 sage comprising a destination address designating a node

13 to receive the message and wherein only said node having

14 said destination address intercepts said transmitted

15 message off of said network.

1 13. The automation system as set forth in

2 claim 12, wherein said message further comprises a source
3 address indicating a source of the message, a message
4 type segment indicating the type of the message, a data
5 length segment indicating the length of the message, and
6 data

.

1 14. The automation system as set forth in

2 claim 12, wherein said destination address comprises a

3 domain segment, a node ID segment, a type segment, a

4 subtype segment, a board segment, and a connection seg-
5 ment

.

1 15. The automation system as set forth in

2 claim 12, wherein each hardware device on said network
3 has a mirror image software object residing in said con-
4 troller.

1 16. The automation system as set forth in

2 claim 15, wherein when said controller need to obtain
3 information from a hardware device, said controller
4 transmits a message to its mirror image software object
5 which then transmits said message to its associated hard-
6 ware device.
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.1 17. The automation system as set forth in

2 claim 15 , wherein data has been requested from a hardware

3 device from another node, said hardware device transmits

4 said data to its mirror image software object which then

5 transmits said data to said another node.

1 18. The automation system as set forth in

2 claim 15, wherein said destination address comprises a

3 domain segment for distinguishing • each hardware device

4 from its mirror image software object.

1 19. The automation system as set forth in

2 claim 12, wherein said destination address comprises a

3 domain segment, a type segment, and a node ID segment

4 that uniquely identify each node.

1 20. The automation system as set forth in

2 claim 12, wherein said destination address comprises a

3 type segment that distinguishes one type of node from

4 other types of nodes.

1 21. The automation system as set forth in

2 claim 12, wherein said destination address comprises a

3 subtype segment that identifies the type of each hardware

4 device connected to said plurality of nodes.

1 22. The automation system as set forth in

2 claim 12, wherein said controller broadcasts a single

3 message to every hardware device sharing the same subtype

4 segment

.

1 23. The automation system as set forth in

2 claim 12, wherein said destination address comprises a

3 board segment that identifies the location of each hard-
4 ware device connected to said plurality of nodes.
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1 24. The automation system as set forth in

2 claim 12, wherein said destination address comprises a

3 connection segment that identifies every connection on a

4 hardware device , said hardware device being connected to
5 one of said plurality of nodes.

1 25. The automation system as set forth in
2 claim 12, wherein said controller transmits a plurality
3 of diagnostic messages and each node on the network
4 transmits an acknowledgement message back to the control-
5 ler; and

6 wherein said controller determines whether a

7 node has been disconnected from the network based upon a
8 comparison of the acknowledgement messages received from
9 the nodes to a directory containing a configuration of

10 said network.

1 26. The home automation system as set forth in
2 claim 12, wherein said environmental control sub-system
3 is controlled by one of said plurality of nodes, said one
4 of said nodes providing first signals to operate pulse a
5 temperature sensor circuit to an operational mode wherein
6 said temperature sensor circuit provides a signal indi-
7 eating an ambient temperature of an environment in which
8 the sensor is located*

1 27. The home automation system as set forth in
2 claim 12, wherein said controller periodically supplies a
3 signal to a watch dog timer circuit, said watch dog timer
4 circuit including timer means which initiates a phone
5 call to an off-site location when said operation signal
6 is not received in a predetermined time interval thereby
7 indicating to said off-site location that said processor
8 is not operational.
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1 28. An automation system having a plurality of

2 sub-systems, such as a security sub-system, a lighting

3 sub-system, and an environmental control sub-system,

4 comprising:

5 a controller for providing centralized control

6 of said plurality of sub-systems in said automation sys-

7 tern;

8 a host interface for interfacing said central

9 controller to a network;

10 a first user interface connected to said net-

11 work for enabling a user to interface with a first sub-

12 system in said automation system to control a first hard-

13 ware device in a first and second manner respectively in

14 response to a first user input and a second user input;

15 a second user interface connected to said net-

16 work for enabling said user to interface with a second

17 sub-system in said automation system to control a second

18 hardware device in said first and second manner respec-

19 tively in response to said first user input and said sec-

20 ond user input;

21 wherein said first input from said user is used

22 at said first user interface and said second user inter-

23 face to respectively control both said first hardware

24 device and said second hardware device in said first

25 manner and said second input from said user is used at

26 said first user interface and said second user interface

27 to respectively control said first hardware device and

28 said second hardware device in said second manner.

1 29. The automation system as set forth in

2 claim 28, wherein said first user interface comprises:

3 first means for detecting input signals from

4 said user at said first user interface;

5 first means for toggling activation of said

6 first hardware device associated with said first sub-

7 system with detection, by said first detecting means, of

8 said first input from said user;
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9 first means for increasing a value of a parame-
10 ter associated with said first hardware device with
11 detection, by said first detecting means, of said second
12 input from said user; and

13 first means for decreasing a value of said
14 parameter with detection, by said first detecting . means

,

15 of a third input from said user; and
16 said second user interface comprises:
17 second means for detecting input signals from
18 said user at said second user interface;
19 second means for toggling activation of said
20 second hardware device associated with said second sub-
21 system with detection, by said second detecting means, of
22 said first input from said user;
23 second means for increasing a value of a param-
24 eter associated with said second hardware device with
25 detection, by said second detecting means, of said second
26 input from said user; and
27 second means for decreasing a value of said
28 parameter with detection, by said second detecting means,
29 of said third input from said user;
30 wherein said first hardware device and its
31 associated parameter and said second hardware device and
32 its associated parameter are similarly controlled by said
33 first input, said second input, and said third input.

1 30. The automation system as set forth in
2 claim 28, wherein said first sub-system comprises said
3 lighting control sub-system, said first hardware device
4 comprises a light, said parameter associated with said
5 first hardware device comprises an intensity of said
6 light; and
7 said second sub-system comprises said environ-
8 mental control sub-system, said second hardware device
9 comprises a heating unit, and said parameter associated

10 with said second hardware device comprises a heat set
11 point.
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1 31. The automation system as set forth in

2 claim 29, wherein said first input from said user com-

3 prises a toggle of a button, said second input from said

4 user comprises a holding down of said button past a time

5 out period, and said third input from said user comprises

6 the holding down of said button past a time out period

7 followed by a release of said button and then a second

8 holding down of said button.

1 32. An automation system having a home secur-

2 ity sub-system, a lighting sub-system, and an environmen-

3 tal control sub-system, comprising:

4 a controller for providing centralized control

5 of a plurality of sub-systems in said home automation

6 system;

7 a host interface for interfacing said central

8 controller to a network; and

9 a plurality of nodes connected to said network

10 and located in said sub-systems;

11 wherein said environmental control sub-system

12 includes a heating, ventilation and air-conditioning

13 (HVAC) controller which controls operation of a HVAC unit

14 according to a comparison of a first signal corresponding

15 to a desired temperature and a second signal correspond-

16 ing to an actual temperature value, said actual tempera-

17 ture value being obtained from a temperature sensor cir-

18 cuit.

1 33. The automation system as set forth in

2 claim 32, wherein said temperature sensor circuit com-

3 prises a fixed current source in parallel with a tempera-

4 ture-dependent variable circuit, said temperature sensor

5 circuit outputting a temperature dependent current to

6 converter means for obtaining said second signal from

7 said temperature dependent current.
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1 34. The automation system according to claim

2 33 wherein said temperature-dependent variable circuit

3 comprises:

4 a temperature dependent sensor, said tempera-

5 ture dependent sensor outputting a voltage which varies

6 linearly with changes in ambient temperature; and.

7 means for converting said voltage to a current.

1 35. The automation system according to claim
2 34, wherein said means for converting said voltage to a

3 current includes an operational amplifier having an out-

4 put coupled to a base terminal of a transistor, said

5 transistor having an emitter terminal coupled to a resis-
6 tive element and an input to said operational amplifier.

1 36. The automation system according to claim
2 35, wherein said fixed current source includes a voltage
3 sensor which supplies a fixed voltage to a first input of

4 a second operational amplifier, said second operational
5 amplifier having an output coupled to a base terminal of
6 a second transistor, said second transistor having an
7 emitter terminal coupled to a second resistive element
8 and an input to a second input of said second operational
9 amplifier.

1 37. The automation system according to claim
2 32 wherein said temperature sensor circuit remains non-
3 operational until an operate signal is output from said
4 HVAC controller, said operate signal pulsing said temper-
5 ature sensor circuit to an operational state in which
6 said actual temperature value is obtained.

1 38. A temperature sensor circuit for providing
2 a current signal indicating an ambient temperature to a
3 controller, comprising:

4 a temperature variable current source including
5 a temperature dependent sensor which provides a voltage
6 that varies linearly with changes in ambient temperature
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7 to a first input to a first operational amplifier, said

8 first operational amplifier having an output coupled to a

9 base terminal of a first transistor, said first transis-

10 tor having an emitter terminal coupled to a first resis-

11 tive element and an input to said operational amplifier;

12 and

13 a fixed current source in parallel with said

14 variable current source, said fixed current source

15 including a voltage sensor which supplies a fixed voltage

16 to a first input of a second operational amplifier, said

17 second operational amplifier having an output coupled to

18 a base terminal of a second transistor, said second tran-

19 sistor having an emitter terminal coupled to a second

20 resistive element and an input to a second input of said

21 second operational amplifier;

22 wherein said temperature sensor circuit remains

23 non-operational until an operate signal is output from

24 said controller, said operate signal pulsing said first

25 and second operational amplifiers, said fixed voltage

26 sensor and said temperature dependent voltage sensor to

27 an operational state in which said actual temperature

28 value is obtained.

1 39. An automation system having a home secur-

2 ity sub-system, a lighting sub-system, and an environment

3 tal control sub-system, comprising:

4 a controller for providing centralized control

5 of a plurality of sub-systems in said home automation

6 system;

7 a host interface for interfacing said central

8 controller to a network;

9 a plurality of nodes connected to said network

10 and located in said sub-systems; and

11 a watch dog timer circuit;

12 wherein said controller periodically supplies a

13 signal to a watch dog timer circuit, said watch dog timer

14 circuit including timer means which initiates a phone
15 call to an off-site location when said operation signal
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16 is not received in a predetermined time interval thereby

17 indicating to said off-site location that said processor

18 is not operational.

1 40 * A button interface for use in a home auto-
2 xnation system, comprising:

3 a back plate having a bottom portion and four
4 side walls, wherein said back plate has two L-shaped

5 brackets for mounting in a standard electrical box, three
6 of said four side walls are perpendicular to said bottom
7 portion, a fourth side wall is at an angle slightly more
8 than 90", and a first side wall, located opposite said
9 fourth side wall, has two holes; and

10 a cover plate having a top portion and four
11 side walls, wherein three of said four side walls are
12 perpendicular to said top portion, a fourth side wall is
13 at an angle slightly less than 90 and a first side
14 wall, located opposite said fourth side wall, has two
15 protrusions

;

16 wherein when assembling said back plate with
17 said cover plate, said fourth wall of said back plate
18 engages said fourth wall of said cover plate and said
19 protrusions on said first wall of said cover plate mate
20 with said holes in said first wall of said back plate
21 whereby said cover plate is securely fastened to said
22 back plate.

1 41. The button interface as set forth in claim
2 40, wherein said cover plate further comprises means for
3 mounting printed circuit boards and for mounting at least
4 one button.

1 42. The button interface as set forth in claim
2 '40, wherein said cover plate further comprises a slot
3 formed on said first wall for the removal of said cover
4 plate from said back plate.
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1 43. The button interface as set forth in claim

2 40, wherein said back plate further comprises a padding

3 member placed on said fourth wall of said back plate for

4 providing a spring fit between said back plate and said

5 cover plate.

1 44. The button interface as set forth in claim

2 40 , wherein said button interface comprises a security

3 keypad for controlling a security -sub-system.

1 45. The button interface as set forth in claim

2 40, wherein said button interface comprises a lighting

3 control keypad for controlling a lighting sub-system.

1 46. The button interface as set forth in claim

2 40, wherein said button interface comprises an environ-

3 mental control keypad for controlling an HVAC sub-system.

1 47. The button interface as set forth in claim

2 40, wherein said standard electrical box comprises a

3 standard single gang electrical box.

1 48. The button interface as set forth in claim

2 40, wherein said standard electrical box comprises a

3 standard double gang electrical box.

1 49. The button interface as set forth in claim

2 40, wherein said angle slightly more than 90* is 97" and

3 said angle slightly less than 90* is 83*.

1 50. An automation system having a plurality of

2 sub-systems, such as a security sub-system, a lighting

3 sub-system, and an environmental control sub-system,

4 comprising:

5 a controller for providing centralized control

6 of said plurality of sub-systems in said automation sys-

7 tern;
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8 a first status indicating means connected to a

9 first sub-system in said automation system and connected

10 to said network for enabling a user to ascertain the

11 status of a first set objects in said first sub-system;

12 a second status indicating means connected to a

13 second sub-system in said automation system and connected
• 14 to said network for enabling said user to ascertain the
15 status of a second set of objects in said second sub-

16 system;

17 wherein said first status indicating means and

18 said second status indicating means represent similar

19 states of said first set of objects and said second set

20 of objects with the same set of indicating signals.

1 51. The automation system as set forth in
2 claim 50, wherein said first status indicating means and
3 said second status indicating means comprise an LED asso-
4 ciated with each object in said automation system.

1 52. The automation system as set forth in

2 claim 51 , wherein an indicating signal in said set of
3 indicating signals comprises a solid on or solid off LED
4 for respectively indicating that its associated object is
5 turned on or off.

1 53. The automation system as set forth in
2 claim 51, wherein an indicating signal in said set of
3 indicating signals comprises an LED flashing in a pattern
4 for indicating that its associated object is a slave
5 object being assigned to a master object.

1 54. The automation system as set forth in

2 claim 51, wherein an indicating signal in said set of

3 indicating signals comprises an LED flashing in a pattern
4 for indicating that its associated object is a master
5 object being tuned to accept slave objects.
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1 55. The automation system as set forth in

2 claim 51, wherein an indicating signal in said set of

3 indicating signals comprises an LED flashing in a pattern

4 for indicating that a diagnostic program has found a

5 problem with its associated object.

1 56. The automation system as set forth in claim

2 51, wherein an indicating signal in said set of indicat-

3 ing signals comprises an LED flashing in a pattern for

4 indicating that its associated object will be turned off

5 after a time out period.

1 57. The automation system as set forth in claim

2 5l r wherein an indicating signal in said set of indicat-

3 ing signals comprises an LED flashing in a pattern for

4 indicating that its associated object will be turned on

5 after a time out period.

1 58. The automation system as set forth in claim

2 51, wherein an indicating signal in said set of indicat-

3 ing signals comprises an LED pulsing in a sequence for

4 indicating a value of a parameter associated with its

5 associated object.

1 59. The automation system as set forth in

2 claim 51, wherein a single LED in each keypad will be

3 dimly lit in order to reveal the location of said keypad.

1 60. The automation system as set forth in

2 claim 50, wherein said first set of objects and said

3 second set of objects comprise devices, scenes, scene

4 sets, and security modes.

1 61. The automation system as set forth in

2 claim 60, wherein:

3 said first and second status indicating means
4 respectively comprise first and second button keypads

5 with each keypad having a plurality of buttons; and
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6 a device, scene, scene set, or security mode

7 is labelled on each button with devices being labelled in

8 a first manner, scenes in a second manner, scene sets in

9 a third manner, and security modes in a fourth manner;
10 whereby a user can ascertain whether a particu-
11 lar button is assigned to a device, a scene, a scene set,

12 or a security mode by the labelling of said particular
13 button.
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